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(54) THIN FILM TRANSISTOR SUBSTRATE FOR UQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a thin film transistoKTFT) 
substrate for a liquid crystal display device having a wiring structure In 
which a flicker or poor crosstalk is minimized by reducing the distortion 
to the voltage of a maintenance electrode line, and the failure of a gate 
line and data line can be repaired. 

SOLUTION: The TFT substrate 10 for the liquid crystal display devices 
includes a gate wiring 22 including the gate line formed in the row 
direction, a data wiring including a data line 62 which intersects the gate 
wiring in an insulated state, and which is formed in the column direction, 
a pixel electrode which is formed on the pixel of a matrix form defined by 
crossings of the gate line and data line, and which receives transmission 
of a picture signal from the data line, a maintenance wiring including the 
maintenance electrode which forms maintenance capacity lapping over 
the pixel electrode, and which is connected with the maintenance 
electrode lines 26, 28 and the maintenance electrode line, and a 
connecting part of the maintenance wiring which connects electrically 
the maintenance wiring of mutually ac|jacent pixels. 
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r i, « * # t- x-iS< IBH t , 

SLMclSfS L fcil83ii*0lKrl!H«t}#iBli9SSSi«II=5i*S 
[|»««3] iltigeifi4$iB«gji$£Si:ii. frtBii^««i^p 

[ii*?S5] |1Iieil^#SS|li:lul3'i^- hS2lS(i|5l-^i:® 

■r * fcto icffisaib $ 4xfc Eft )^ A^Miiiis ^ ^tr l-^ i) 

[lt*«8] &iRt. 

^mmjkmsim^mmm\^mfi$^hxi^%m^mm 

MB>r- ^•^fei^imcD±S|!IC}^JS$tl■tL^TSffi:^[a]IC(Dl; 

miBi^-i' isiciifg ^?;h.T i-^xmm^m^m(D±u\zM 

$ ;h.T l^ V -X miB V -X 1^5 i: »8I $ ;H-T 



f[iB¥ii^ii $a ? T t^ .^iigaiiei , 

B!Fl31I*(CmrSB KU->BfitSI^*iKTJ^filc$;h,Tfe 

< ttmiLtzmiimmom^mnmrntm^izn 
%miz^mm^mm'Mii>S!^ut. 

[il*iS9] BirH3ilJ#iBlia*ga!i:Bfif311*«^sSlS:s 1^ 

mn%mm±mzmi&^Hxi^i,S7!itmiznmo)ms, 

y . ilJgA^SLMcPS LfcB!itBil*=}T(0frl2!»}tiBI^ 
[000 1] 

^ j^fiE-r § fc * icsij ^(©JttSiBiia ^ r « j-^B^aS/T^^s 
[0002] 

m-wim^it^ztiz^-oxmrnt^t^om^mfSit^^ 

[0 0 0 3] >«S9fi*^S®*-et,iSa±l-fflLvf,;h.i, 

-':>0&iRizmmmmt^'Ammti}<^^mm 

Ts j*^H7>i>X$tlimiffili=o©a«a)?*,03 
-olc-*|lcfl?i**;h.*Ci:!!)<-jKfl<)-^fey, $SMK7 

iJx^IS^g,^:l^5<. 

[0004] >i>X 

^i^tgl^liSL^lcsS^LTV l~y':/^X}f^al(DliI^«i^ 

^^K-rsy-hi^tx-f !S<tA<ji?j$$;h.Tfcy. ^ 
-mt'f-iimtf3<^mt^&'A\zimm\-^:y'j^:!^ 
^imis.^hxi'^^o <§t^0>mmmwz\t. jtjih^v 

i;x5' rox 'I' ^ J: Tt'-^i iS^ a CTH 
[0005]-:^. C«).t5^i:jffiHia*a£Sffl»liK7 

mwiit?>tzifoizmmmmmmiitt*ixi^^o 
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7 tmi^mmmtmmmmtmumitst'H- ur 

[0 0 0 6] LANL'EjA'b. m^mmwzim^htz^ 
ztttj:^, z(K>zt\z^i)mmi}<myi^z'<jyti- 

(flicker) ^aSfcl±^7DX (crosstalk) 
[0 0 0 7] 

[3gMA<«*LJ:9i:-r*§llli] *l6ia<0Sii(*. «Hf 

^-Sfcli^/ P X h— fi/Hbf S C t T'fe * „ 
[0 0 0 8] *fc. *IIW©1tfe©SSIi. y-KJI&i/ 

[0 0 0 9] 

[0 0 10] :$i%m\zi:^'MSkmmwimmm h^vi? 

X5«*tgl3l*^- ^mti'^tif- hiBia6<«ISlRilc}K^ 

smiciiT^- ^> $1 ^ ii u r insii^^tea £ s It * la* 
Mi$.LmnmmWitmnmmmzmf^^^x\,^:&mnm 

[0011] zom. mm^K\,Mzmmt^mmom^ 

[0 0 12] !HUfiBISa!iSa5lilI*l«i:l^- 

[0 0 13] tfc. mmmmoiiM\mi^wimtmu^ 
zttm^Li. mmmm\t^mmmxm¥s'A=?-t:'^w] 
IB ifi) f fc to ffiiSib L fcft ^ ^-r 5 ra ft ^4$ A< ^ IS 
xmiHtMzmm. ^tzitmfkmm. mmm^fz\t+^ 
mm^^t^ztt<x^^. 

[0 0 14] $&lci¥$Bt**?fllcJ:*i«ftS5ia«ffl 



mmhy>i>^^&mz\t. ^f:*lRl(c^i^fi^*^^rl^*y 

mwmmmRm^mmwuzmi&^hxi^m^mm^ 

#t?ilt^BB!S*<J^jS**1.TLN*<, *fc. ««©±g|5fc(± 

hU-y^^XK^iJroiiS^^tt-r^x-^li, 
fc V -X «®a u: V -X <!: $ ;HT ¥»1*Ji 

mm^hxi^^. ^*i^^0mmizit\:iy->mmtm 
iiimzmfi^t*imwf&mtmtj:r>xmnmm.'&M^ri 
mmmmifij^!&t*ixts''). ttsiM^psf-r* 
mmommnimi'Aist^m^wimiiii^um^iiix 

[0 0 15] c:(»Bt, <*afflffiifi!iicfcLNr. mnmwi 
mummmmmtm-<r)mx^mm(o±u\zw*i$.^ii 

T*— ^I!ii:lPl-^E^)il-(iiiS4ffiA<l:L^lcBi 

[0 0 16] 

x:^%mommmtz^i,^^sm7F^mRifta>mm:^',i 

•r «#A<®^l=ll]IS-r -5 C t J: 5 icBiffBlcSilS 

[0 0 17] E!ll±*ll^(»SSlSllfi«iJtJ;*5aa«^ 

[0 0 1 8] ®ia)J;5ic, *^W©Sl USS^Jlcj;* 

mrBm7r^mm.mmm^y>vx9mmz\tmi5\^iz$.^ 
of-mzztmi&^hxti^). f-hmzzts^m 
LT-v h ij •y':/x®ffi(7)ii^«iiiE$^«-r-5x-^'i^6 

2*<)Kfi£$;)^Tl-^•5o •?-;h,-fti(011SMJsElcli-T— S!*l 
6 2^ai:Tii«li-§-AMKai$^-l)®i^mii8 2A<jk^ 

^;h.T*5y. y-hi^2 2tf=— S'l86 2tA<SMt--S 
ai^^lcii. y-hl^2 2lc•i*^^F;t^TL^Sy-hSffi2 
4, v^-^il^e 2lwa$S*tLTl,^SV-XSffi6 5&t/ 
il^m«8 2lwa$S$;t^Tl^* KU-Va«6 6$#t; 
»MK^>i>X^*<J^fiE^jh.TU5„ ^fc. «l;^|S|(c(* 
HUlzJFffLr-a(0iH$S®ilS2 6. 2 8A<J^filt*;K 

T y . SLMcip^f JEJitits^iS 2 6. 28 ii-?-*i,-?;h- 
a)il3St^Ja^c^i{:^lRllzJ^i$^F;^Tl^i)iii^#Sfil2 7 Sii 
l:Ta!^^g^^^rL^-l)„ c::-??. *t*#BSIi2 6, 2 7. 2 

8\tmmmm8ztmtj:^xiiiiwmm^mmiri>o s 
fc. !i??is]iziis:i,v(=p}^ ufci]S^TCD!«^#iBiS2 6. 

2 7, 2 8lzi^^gA<«^£-^Tl^S^gaffl^iSb^6 8i:. 
'>?'j:< i:tSlMcP}SLfcli*^^©*tltSFBB^2 6. 2 
7.28 * Sft Wlcii«S-r ^iStSiBlgJSiisgSP 8 4 
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[00 1 9] croj;7^i:*5fi§BJ©IIJI^llcJ;^i«rBa* 

7, 2 8$iii:Tes^?*i*ii»^MfflSEro{i#ros 

[0 0 2 0] Sfc. *^B^«)S^fe#JICJ:^^iglZfcL^T 
li-if- hJS 2 2 Sfclix-^i IS 6 2 A^ifSi LfcJi^, ilt 

[002 1] ^J^lf, A (A) gji^^-e-T— 5j|^6 2A<B? 

*fU-CT-^f«l6 2t!H#««|«82 6. 2 8$SijSL. 

ffijSS2 6. 2 8$S»Ls B«|5»i:CS|5$J-«)ra©MnffliJ 
«)Dii«-(0*H#Bffij||2 6, 2 8$WTlii-r«Ctl=J: 

7'-^iii6 2ic'i55i$4xsii<s«^A<«t^JS®«S2 

[0 0 2 2] Sfc. ffij^l*. E (A) U'^X'^'-Y-mz 
2 7b<Bf^Lfcli-&^#K.^<. cro^^lt, FSH^^ICU- 
■y-SSB|tL-C'b-"-hllS2 2<!:!lJ#«^I!^2 6, 2 8& 

2 6. zajsi.ism^mf^mitiSU8 4^m!^t'&^ztiz 
cfc y . f- \-m^i)mwmmf& 26.2 s 
aisseB^jitraiei-r^ctpic-r^. zm. mi^m 
fsamssi! 8 4 (Drt^5 y icusafflfflBdi!® 6 8 ©i^^ fflix* 

[0 0 2 3] zz-Q. mmmmmwie 6 trnw^Wi'Mi^ 

SS8 4t$5:LMcP-fl)ST?fe-3-C. lI3)l«fil8 2Sfc 

ica4--5jiicj^fi)c-n)Zt=tRrt6T'feiio *^B^©iiJ6 

«l]T'$tfl^SaiS2 6s 2 7s 2 8\t^-hmZ2tm-a) 

tm-omizMis.^^xii'-) . m^mn'Mmus A-\m 
mmmsztm-omizwfi^-^hxi-^^, c;t^lc■:5L^T 
mz&if^3^^mLxmi^mzmBMt^ztizt^o 
[0 0 2 4] m^lt:^nmo)m^nmmlz^^^^i^^7^^ 

Bia-cfeys ia3i±Ei2i?iii-iii 'ijgicjttorifflKfL 

[0 0 2 5] sfs ffiStatsi 0ro±l-7;U5-t7A 

(A 1) Sfcl*r^l'5-'t7A^# (A I alloy) , =E<) 

(Mo) ^fci±^ >'5^~xx> (mo 

W) ^#s -^PA (Cr) s ^iV^i^U (Ta) UifO)^ 

m^tzimm^^X'f^ihMzV- \~^fii&um'^^mtim 
is.$^xi^^o f-h^mitmy5\^\zmuxi^^^^m 
^mtfzitf-hmz zRUf-mz z(o-ux&^ 



»Mh5>i?x^«©y-hB*S2 4$^i«(t, y-hi3ti 
itf- HS2 2(D«6«lcal^iig^?;h-rl^r^i•gBA^e,o!)3t^ 
m^onpisa^mfxf- mzz\z&mti>^- k/^v 

gai^ity- HS2 2 t¥^TLT-slz^^fig$*^,Tfcy s 
±^oiiimmm\zA:hth!&i^mmmm!±i3: i: rosE* 
#i-fiiiA^e>EnAn^*i«.iitj^m»«2 6s 2 8&u;it:^i6i(c 

Silt*#a^2 7$-i-t\ i»l#i3i||2 6s 2 7s 2 8tt^ 
ili!i-r§lI*BS8 2<i:S/d:-Dril^(7?«ifi*#fti;*3^|6) 

[002 6] ZZX. •y-hEiS22s 24&U:*tl#iB 
Sl2 6s 2 7s ZS\tM^-mXBmtiZti,Xt^ 

A's ^«®A?'=afii=}Kja-r*^tt-e^'5. -awjii 

±lCj^filc-r*«#l=tts — 3(0)BI«Stn;®/jN$ L^tl®T' 

1 TO (indium zinc oxide) i:(0ttflS!f#14(Dautl» 

(c3Isg$*li,/^y K^llSffi3i■r•5fc4^»lc/^y ksi±s e 
[0 0 2 7] y-his!S2 2s z^RummmzB. 

2 7s 2 8(D±|Cl±s mfr^m (S i Nx) 
''j:*y-(>S6jSBg3 0*<}^fiE$*ir'i^-hl3ljlS2 2s 2 
4&r;i|ij#iB!Sl2 6s 2 7s 2 8SaoTlN«. 
[0028]-/- h^iliffil 3 0 ©±ICl**ift^bl^ftH^r 

'f^ (hydrogenated amorphous silicon) UEOi'^^^'i^ 

A^e.te*¥»<*/<^->4 0A<ji?^$tir*jys 
/<$-i/4 0©±ici*s y> (p) 'EtifronS^ftiii: 

LTiSiiJSIc K-e V'?■$4^T^,^•^)#SS'ir'r^^£c ifA^ 
b'ti^fStattj^fiiil (ohmic contact layer) — V 
Sfcl*4'PB^li/'!^->5 5s 5 6A<J^fig$tlTl,N-i,„ 
[0 0 2 9] gMJl/<^'->5 5s 5 6«)±IZl±s Mo 
Sfcl*MoW^#s Crs A I ^fcliA I -^^s J ati 

i£<r>mmmnt>^ e. ^ * ssm k 7 >i?x ^ v-xat; k 

U->1^6 5s 6 6A<§/*JKja^tlTfcys y-hSSfe 
ii^3 0«)±g|!l-l±s V-X^fil6 5<tii*g$;h.Ti3y 
Kg! 2 2 tSMLXH^^^g-riix— S!^6 2A^ 
«:&lRllCPfiE$ih,Tt^-S). x-^E«8e2s 6 5s 6 6 

lis T-^^Q z<n-^mzw^^icix9^m''^om^t 

Sci:A<r*t«. ';)'-hje«M3 0©±«Ptlix-^riB 
$S6 2s 6 5s 6 6 t|pI-©ST?^-ro«A<i:iMC|»ffi 

■r*ilm^T®sl}^Lfc*t^twi^S2 6s 2 8i:M4-§<^ 
mmm^m& 8tmiimzWff$.-^Kx\.-^^o m'ALtzii 
o \z. ^mmm^m e s 1 1 1 \zmmmmtu e 4 

(g]1#S§) tx-^iaSl6 2s 6 5s 6 6i:|wj-a)l 
hlffi^flM3 0O±U\zMiS.t^Zti3'^X^^. 

[0 0 3 0] x-^"iBii6 2s 6 5s ee&t/^Sfflffl 
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«)il6 8t^7'-hSEJi!S2 2. 2 4ai;*t}#iHlSi2 6. 2 

[003 1] f=-^»iBi^6 2. 6 5. 6 6 tlfaffl^iab 
^6 8&^/C;n.blcd;-^Tii;|^^d:l\*3it*:/<^<->4 0 

It. h°U->a*S6 6^StiJ-r-5Jgfi4fl,7 1 S^LTfc 
y. *fc'^*-h$6i?ii)S3 0ti:tlC*tJ$mfislS2 6. 2 
8*#>!?fSffl-r*S«4?L7 4*%triN«o «SI)g|7 2 
ftmit^-(m'C7<; 'J;U»!Ji:if©:t«SfftiSitl»A^e>'EE y 

[0 0 3 2] «K)i7 2©±ICl*. »|gih7>i?X$fAN 

i^itmm'^ms zmfss.thxi^^. ii*a*BS8 2i± 

I TO (indium tin oxide) ^fcl* I ZO (indium zin 

c oxide) tjiifomwimm^nx'^ii^in. km?l7 i 

l*s H^S^is 2i:isl-a)lTfeoT. SMfL7 4^a 

i:rSlMC|«S-rS*t}fE*S2 6. 2 7. 2 8$BmW 

»i/«!isfl«nca«g-rsiH#iBisg3S$sa!8 4A<jKfie^;h.-r 

l^*o fltrMUfcJ:5(C. *lSafflMSbjS3 8*iiijtiBSIJI 

muBAiim-(i>mx'S)-:)X. <*iiii7 2<D±sf(z»fiE 
r-s-fcA^T-t-s. <*siBi7 2iiy-h/<'y Ka 

[0 0 3 3] COTBI. iftJ#iB«S2 6, 2 7. 2 8A<jl3i 
StiS 2«)ilgaiA^f.!l;S-r^7tSi!llfff ^jtiiKff^t u 

T^fg-r^ct^ic. ii2(D<tai^s E^m^is 2ro!ffiSiJ 

A<iitfl^SB!S 2 6 . 2 7. Z8tmtJi^(Dtm^L\,\ * 
^J-iiJElS)1-i.ct)A<ai-^i6<. COfctolcil^ias 2 lift 

J:-5lc-rSct-C. :7g>i>7-f-;Uh* (fringe fie I 
t S oxtllf ^ S^t S fc to ic I* 4 ^^SJiHlp] ^ ;h.fc«'J^^« 

J?ECDSI?mroi?fT'$E{i (disclination) -\f>^*IfJ^JM 

(texture) A<^S L/j: l^d; d l^-T-S® A<*f S L < . 
mmLtzm'i^mm<om^B:^^l- (director) f}<tj:rmt 



a-r-5Jt$)gBrt-5fcit)l=*ll#BHilS2 6. 2 7. 2 80 

2a)«iiicj:oTii*a®8 2t*HRi-rs^tiiBffi m 

t<x^^. 

[0 0 3 4] :^^BM(omm»xitmm:::t\z^mmmsh 
^6 a^fz[mm^^&'A^^U8 4tmi$.^tix\,^ii}<s 
0'^(omm'^mmzmm-^hm^o 

[0 0 3 5] ccT-ii. mmmma zo^nomtLx 

[0 0 3 6] frffiroj:5^t*«es©siWJtJ:Sjasa 

[0 0 3 7] gl47b£0 7Ii. ^^WCOIS 1 HWJICJ: 

® X^Ild* ic L fc A< ^ T 5^ L »f ® E T' fe „ 
[003 8] 5fe-r. ll4a)<J;5l::. a*S l oro±a!lz1f 

>'9"XfiT-/'?^f-- V^f /r-hi3«S2 2. 2 4t*t 
}tiBI^2 6. 2 7. 2 8 (El2#fii) ^^Mt^o 

[003 9] mz. msoj^oiz. m.^t^-<ma)ji=>t^ 
^mmmf}''itj:%>f-hfi&mm3 o. ^fag^-r^coj: 

3/d:^|i^{*#iHA^6,^c^¥^<*)i4 0. K-e>-5f**i, 

IB 5 0 tit^%^mi6mmi^xm^fzyiM l. t;^^ 

SfiJffl Lf=¥Kx >^lS-Ci|£5»«:B 4 0 i: •f-®± 
[0 0 4 0] E16(7)J;aiC. ffi*Sj5i$*-r*SfS 

A^--><fL. X— JiiB^ea. 6 5. 6 6 (I212# 

IS) tmmmmi^6 8^m!&t^. 

[004 1 ] ^X\Z. X— 5iB3^6 2. 6 5. 6 6T'jib 
U+PbIJI $ I 9^ V-y L TStattSftil 5 0 ^ X -V ^ 

:y<fLxmKmmm^-':><K>U'^5 5. seic^^^lt 

L. v-xst/Ki^->m®6 5. 6 60ma>^mii-m 

4 0$StiJ-r«o 

[0 0 4 2] E7©.fc7lC. Slb^r-fSR^sbKlb-^r 

'f ^*fcl±^«ISfe!iiilIli««H LT«»ffll 7 2 * J^jS L. 
«ttM7 2 hiiilliilSS 0 tmz-7y(.if Lfc 

6;Rt;«t^iBI|2 6. 2 7. 2 8 (gl2#B§) ^^tUt 
i)SM?L7 1 . 7 4$J^iS-r*o 
[0043] JJllC. EI2St;3CDJ:-5(3. «SBS72(D 
±g|!|C I ZOSfcli I TOtDct^^iilBJ'Et^WtlS^iS 
H LTVX^; ^fijffl Lfc¥Kx-v^>^rxfi-Cv;^-n 
>yL. Ii«ll1l8 2i:lSjtffi$iiiiiSS»8 4$}Kfi£-r 

[0044] -75. 4tfero7X^^ffll,NT^flit-5>i> 
X^ateS^jS-r*M3S:^5il*^«ll=J5'5*<. — 
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[0 0 4 5] Ei8BS0i4ii. :^mma>m^mmm^z 

[004 6] tt. lI8IC^-r<k5(Z. fiffillJSfflJtlBl 
--><fL. 'ir--hiS«S2 2. 2 4tiftjtB3Sl2 6. 2 

7. 2 8 (ig2#flg) ^mm^o 

[0 0 4 7] ;j^lC. S9roj;9lz, ^'(b>7-'f^A^e.^Ei:§ 

f-mmmso. ¥»i*ji4o. ^Psijisosib^m 

HjiUfc^, -E-©±IC)B}tll* 1 ^<m7b£2;Um(0/S$ 

[0 0 4 8] -t®^, T;^^;*iii:riS3fe)Sic3tSRas* 

ufc«ic^«u. Bi9t5i-r<fc7ic. 

1 2, 1 1 4$}|^fiEfSo ^©B*. fSJtM/^^'-VI 1 
2, 1 1 4©4>r*»)Sh^>i?x^(ro5^A'>*;uW 

(C) . V-XSffi6 5t KU->B«i6 6i: 

2. 6 5. 6 6 tl^SfflMSd^ie 8A<J^M*^-S)g|!«-|3 
i4MLfc^2S|!»i 1 2<ty)?$7t)<^<4-*J;dlcL. 

(B) 0^%mt±XUiit^. C(DB#. 

^^Yi/^^ufti (c) tgioTt^sggjtiii 1 4roji$<!: 
A^»«•l=^s^■cL^«)^K^feJi1 1 z<n>w.t tn^it^^t 
X -y ^ >y te It § i.^.fkmz u f= A< -3 tunc s 

<fc9lcL?5:lt^ilffe&r> 1 4ffljl$$||2 

[00 4 9] CCDcfcdt. •(4MlcJ:oT)S3tfllro»$^ 

Si5-r^fc«6lcS(::X'J'y h (slit) Af^&i^J^lW/^^i- 

>^ r#is Lfc y itiSB^jg^iSffl-r-So 
[0 0 5 0] ccDBt. xij hroftiicfeSLfc/'?^?-:/ 

[00 5 1] C©.t3 4-VX^7$ilii:T^3te)Slc3t*li8 
»T? It JtCDfiglif ■A<'»Ei: L ^fc ifc lcS5^>:?-l±^^«-« L 'El 

l-^«lgr* y . jSjtiiT-aiP,tifcai^J-eiiS»^*<»<!f 

'Srlt^ili^Cf.'EfL^ 



[0 0 5 2] :i0d:-5'S»i^JI*©JSSitKi 1 4iiy 7 

iS-r * ;i t A< t? # -5 i: A<^± icSiS # I 
l::»lt&iKfcji^©vx^;-e»3tLfc^lc3i«L, y7 

S <fc 3 (c 1 1, c <!: iz .i: -D TJ^fiJct •!) C 1 1 -e # * „ 
[0 0 5 3] J5?lc, 1 ^RXS^OTn 

o>m. osy. ^meeo. ■tTBiiis o&i;#«n*® 
4 oic*t-r'S>x-i/f^>'^^it«tiS„ crost. Agp^j-tii 

JioTfcy. ^^-vv^^jugp (c) ic(t##<*jiy£(t;b<@ 
-prl^^Elt^l^^^e,■rs syss^j- (b) iciifiisao© 

16 0, 5 0, 4 0:^r7b<[^S$*iT^/'-h*6ilit)S3 0 

[0 0 5 4] 01 oic*Lfcj:7t. sys»» 

(B) (3Dllffi^F^^rl^*«S^*l6 0^|iS!4Lr^•(»T 
S|!<D*raJi5 0i£aEtiJ$1i-*. ^©iaS-eiiteiCx-y^ 

>^^*fci±MSx.yg^>^^Sjt±r*ffiffl-r.5^tA<-e 

^©Bf, »«ftS6 0liX.yf^>y$*iTlSEitffl|/^ 
^!->1 12.11 ii\m^:Lv=f-:y'f^^Ul^^t^0 

BI^Meofiit^x-y^v-^LTilTtM/^^-^i 1 
2, 1 1 4lix-y^>y^;tx/j:LN^<!^^$A<-rroA<itL 
^JtJI/^^-VI 1 2. 1 1 4t*lcx-v?> 

!lxex.yf^>^roJi'&d:ySBlS|!»1 1 4®ff$Sff< 

\.xz.<r>^m^i%^m^^ i 4A<i8!3c^F*tT^Y>*;u 

SI! (C) r'SI«ttS6 0A<||tt^f*l,«Ci:A<^i:4-lxJ: 

7ic-r«. 

[0 0 5 5] ^1iftJi6 0A<MoSfcl*MoW^*, A 

l*fcl*Al-&#. J aOr,%Cih^~r>xh^m'^\z 

OA^C r 1?fe'5;l3tx-y5^vy0^-&|cli. T.-j^-^'f 
;«t?Ce NH03^(Jffl-rSc:i:!b<T?t, aimi*Jl6 0 

A<M o ■V'M o wT'feiiejex 7 ^ >^^ro^-&rox 'V ^ V 

^a«;i:LTI±, CF4i:HC ia)?I^gt*;'VCF4i:0 
2<Oji^g»$1Sffl-r-5ctA<-e#. ^#(DJi^lcl±S 

[0056] C:roJ:9l=-r*i:s 01 OlC^Lfccfc? 
iz. f^^O^^^US! (C) at;A«|!^J(D»S<*)i. OS 

y, v-x/Ku->fflwm/<5'->6 7,!:i$affl*t 
(B) a)mmwm&o\t±xuiiti(ix'i:OTU(o<¥fii 

US OA^StB^ cross, ^oTLN-S»S<*/^5!- 
>6 7, 6 8l*V-X;Rt; HU->B4i6 5, 6 6 A^^^ 

at^f*i-ricji!e$;h-rLN*;a$iS!< tf^-^iBEsie 2, 
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6 5. 6 6&u»mm¥immeQa>mmtm--cihio 

112. 11 4tfeSajS«»»^F-CX'yf^>^f$*i,S, 

[0 0 5 71 01 1 ics^-r<fc7(c, muii- 
(B) omtii^titz'pmms oRutoTUo>^m»m 

4 0 * MJtJgO)^ 1 Sli^J- 1 ^ ^t^\zn^JL'y^>^yj 

->i 1 2s 11 4t'pmm5o&.u^^mi^^4o 

->1 1 2. 1 1 4i:¥^tt:ji4 0l::M-r-5x>:;5F^>/f 
JtA<5&f|5l-/ci:^il#r'X.v5^>-^r'Sro*<»*LLVo 
^li, S Fet H C I <0!l^a[i*:-V>, SFetOaroJI^ 
ai*Sfi6ffl-ri)i:feifl^-sS:J»$T'i:-3©)K*x.y5^> 
^^•r*CtA<T'^S. Sljfeli/^^f-^l 12. 1 1 4i: 
i|i#t*:Jg4 0lc*ifr*x.>^i/^fitA<|^-)Ei:ii^. ^1 
SB^l 1 4©J»$lii|iji<*JS4 0i:«fraji5 oroJ¥$S 
t CD 1 1^ §;!iN'?-*i.<fc y /Jx$ < >5i:lt*i«!tEP, 

[0 05 8] zoiivl^t^t. Ell il:*LfcJ;d 
l=s ^A'V^'WUSP (C) romiSC^l 1 4A<[^i$;h.T 

ygpa- (B) ro«rBi)i5oj&t;iti#i*ji4oA<^*^;h, 

r'troTS|!0>/-hSeigi«S3 OA<Stll**l,So A 
aj«-a)»2ai^M 1 2tSfcx.yf^>y^F*i-5©-^J5$ 

t>m<^^, *fcs c©ia:iig-ei|iji«:/<$->4 0A<^ 

[0 0 5 9] 5I#^#> Tv'y-^f (ashing) ^iii:r 

9^-v>:i^/uai5 (c) (Dv-x/^^^->ffl»s^*:/<^- 
[0 0 6 0] -eoife. Ell 2lc^Lfcct:7l::f^-V>^-;w 
(C) C0V-X/KU->ffl^W1*/\°9->6 7 5Lt; 
■€-roTSi!OV-X/ KU->ffli4JFBlJi/';^->5 O^x 
>v5^>>/LT[^S-r*o Cff)B#, X'y^>//(iv-x/ 
KU->ffl#m/'?^»->6 7^*611/^5' -> 5 0^ 
TlCjfctUTlS:5Cx.v9^>'^t=ltT'^lft«CtA<-e§. V 
KU->ffljlimft/^^'->6 7 tiktLT)±?ixtx 
v^^^f-Q. *rBlJi/^5<-V5 0|::5yu-ri±|^itx-y^ 

flJ/^^f-Ve 7 i:*raS/<5(->5 0«)x>y5^>^rjMJ? 
JtA<*:i?LN^fefrfflT-Cx.y^>//S^T9«)/)<Sf* L < . 
C *tl±x .y ^ > ^^3HR ib*^:^ t < & ^.^Ji^^ . x -y 9^ > 
$l^«$*<-r(DA<iiL<T5^v>t-;ug|I (C) 

-> 4 0 ©n^ ^m%t^<Mi'^^w,-z\tfs.\.^-tz 

tbX'&^o m^\t. S F6t020m-B%Wi^F^LXV 
-X/ \iiy-:ymmmWy<^-ye7 ^X-y^^V-^f-S 
ctA<fc§„ ;ljtx-y5^>yt$tiCx.y^>y^5SS:ic 
■r-S^#®li^(=li;SxCx-y^>-^$tL.S.v-x/ Kb 

->ffl»«<*/<^'->6 7fflffllMliX.y^>^$;h.* 



telECx-yg^>^f$;h.4iti|B|Ji/^^i->5 0l±5&ifX 

->5 0&t;i|i»tt:/<^->4 OSx.yf^>^-rSli#(c 
ffiffltSx-y^>/f^<*(D«l)tLTIi. «aiBlCB&Lfc 
C F4t H C I 0jE-^^»^^C f^tOtOWB^m^S) 

CF4t02^ffiffl-ri,i:K)-iJi:l¥*T?^«<*/<$- 
X/4 O^gl^cirA^T'^-So ZOt^, 012lw*LfcJ: 
iti»t*:/';^i->4 0«)-ffl!;5<^£$tl.TJl$A</jN 

^<4-§c:i*<S5y. ^TtMM'^'-vrom 2 1 1 2 

tC«)B#(Cfe^|ijta)Jl^Ft:X.yg^>/f$tl-5<, C0B# 
<Ox-y^>-^liy-h*6^M3 OA<x>y^>':^^H^^L^ 
^ftT-=fT^/d:lttlli'S:f.-rs |g2gi!^5M 1 2A<x-y^> 
'y^=;h.-C^-OTgProx-f aES®6 2. 6 5. 6 6ai;» 
afflaWSS 6 8 jb<StB ^ i A<4-L^ J: 9 lc^3tBI/« 

[00 6 1] C<!5J;5ic-r«<!:, V-Xlffi6 5i:KU 
-i/Bffi6 6!!i<^J)ffi$;h-^t/i<e,x-^'iB!S6 2. 6 5. 

6 6&t;»affl*s«iiia6 s t-f-roTasro^fltJi/^^f-v 

5 5. 5 6. 5 8A<^fift-r-5o 

[0 0 6 2] ASii^McjaoTt^-5^jtSS^2gl! 

1 2$^s-r'5<, LA^u. m2g|5^M 1 zommt 

=f'^-^^-)VU (c) v-x/KU->ffl»H*/'?5!-> 

[0 0 6 3] friiELfc.fcdlC. S5Cx-y5^>/ftffiSx 
>y 5^ >^^$SS(c Lf= y KSx .y T >^^fc*ltS fiEffir -5 
»#(Oli^l=l±-o©SSi«)x.y^>^ 
fc* 1+ * ffiffl-r * (0 r-XSA^ibStW IctSffiT' fc «.!!)<. 5S U 
fz:!i'j=}':yffk^am<ni3<t!irii^\.\,\ SB. 1W# 
roli^lcl±x.y5^>yft#^ $A<-r©A<ibSJWIc^^ L 

[0 06 4] Cirojc-plcLTr-'J'SS^e 2. 65. 6 

J: 7 CiSlb^'T *S C V d:*54-^S^ LTISSBI 7 0 ^ 

V^L. KU->«<S6 6i:i»^^i3^2 6. 2 7, 2 8 
^iiajf^«fi4?L7 1 . 7 4^J^fi?t€.= 
[0 0 6 5] fi^lz. HI 4ro<t9t. BUiiELfcJ:?^ 
I TOSfctt I ZO$^«Lr7X<7$fi|fflL. X>y^ 
^•Jf ur Kb->S®6 6 tJli|!fi*;txSli«mffi8 2* 

J^fiE-rs. ciroB*. gM?L7 4$jii:rSLMc|g|}*-r-5 
ji3g©«n#BB«ss«afl«jiciiifs-i(-«i!«itia!saiisa!8 4 

[0 0 6 6] c:roj:5l::-r-5t-oo-7X<?$ipJfflLfc 

i:*x-yg^>-:fXfir-r-^'ia^6 2. 6 5. 6 6 t * 
ra)i/^^f->5 5. 5 63tU:¥»**:/<$->40^rtlZ 

J^jSf c t A«r' ^ r misaffl * M b r c i: A<-CF- # § o 
[0 0 6 7] zro.fc^'Jcii^icii. m2Rxsm3(om-:ik 

<tM?t£-3T*»1*®4 0am5*i:ttSfi!bl5 5. 5 6(* 
x-^«iB*^6 2. 6 5. 6 6ro««t4:orPja$^t 
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^. ZOn. X-^IEJS6 2. 6 5. 6 6 ttt"MJl/<at 

^, <*sffl*iia!ii^6 8 0)Tgi5ict4i^<*jgi:*rBiMA<gi 
[0 0 6 8] zo<i:otj:;$^%m0mmmiz^mi^i&m 

tiU^^-V^-y^^iC (twisted nematic mode) . Sfc 
l±SBiB[fi]?3it (vertical align mode) (cffll\f,;tx. 

ii®^#fi§ LTlHls&Ellc■oL^Tl^^BJ-r^<, 

[0 0 6 9] HI SIS, *^B^®mill»JlCj:*;«fa 

[0 0 7 0] mi 5(0J;5IC. «l;^(p)iC#Sa{0>r-hSa 
>y^7XM©il«ffiJSESSa-rs-?-$«S6 2/i<Jl?fift$ 

i^^'j-T^mme 5]kummmm8 z\zMm-$^xi^^ 
Ku-vB^i6 6^-tfe^Bi h^^i?;^^' (TFT) A< 

*%-rsiBt}#SB« (Cat) :Rt;ii«ffi«8 2tftji« 
s«s (cu!) i><j»fiiiinx\.^i,, *fc, ^5E:^lRllc^^SL^ 

tlii!ffiELfcii^1ta)«H$BB«iS2 6, 2 7. 2 8 S^^W 

[007 1] s:l^lc^^7icf^l-^^*1SlcJl^JS$;l^ 

1 eRXfm^ 7S#iiLr*t*:Mlc|ftB^-r§. 

[0 0 7 2] 01 6tt*^B^rom2||iSgfiilJIC<J;«,;«ra* 
fey. gjl 71401 eooXVil-XVir l^(::}tioTHil]BfL 
[0 0 7 3] 01 6&t;01 7©J:5I=. ffiiSStS 1 0 

iBlSl*«:^|Sllcrot;Tl,^«*«^g#IS*fc^i^•- hiiS2 

2. V-HiS2 2<D-S|!T-fc«,^iBih7>i?X^((^)'^^- 
t- »S 2 4 st;^- hiS 2 2 mmizmn^hx fc y ^^-sn 
A^e,(D^s«-^roEppr^g(tTy- h!j^2 2izeg-r^ 
>f- h/^y K2 5 ^■kt\ ^tz. ^mmmit^- 
zt^^iz-mxmis.thxi'^i.^mmmmza. 29 
Ri^mi5f^izmi$.m)iimmmmz3s zQizm^th 



r i^«*aa«2 1 s#4?. *jisffi«i2 3 . 2 9 
M-rsiiigsffiiS!6 3. 6 9 tmtj:^xmm<omvs%w 
ffi * ^ iRi ± 3f 1J- « fc i(>(Oiits® ft ^ p fift-r « «tj#sfts 

[0 0 7 4] ^r-hE!S2 2. 2 4. ZSRXf^mmt^ 
2 3. 2 1. ZQ±tZ]tm.it^4m (S 1 Nx) 'tCifA^ 
HyfJi^f- K$6^SS3 OA<J^fi£$;h-Ty- hiS^2 2. 

2 4. Z5».ummmz^. 23. 29^^-3x1^ 

•1.0 

[0 0 7 5] ^- \-mmm3 o±\zit7Km^mFsn'y'j 

a> (hydrogenated amorphous silicon) tJiiidi^^W 
A^e.^C.S.¥St*:/'?5!->4 0A<}^jS^?4xTfcy. ¥^1* 
,<^_>4 0±|ciiiS (P) 4~if(7)n§s:T:iWfelT?a«Jt 

ttftftkB (ohmic contact layer) /<5i->*fcIt«M 
Ji/<5«-:/5 5. 5 6A<J^fie$;h.rL^.S, ^I^T-. 

4 0 li^ar * X— Sf SI! 6 2 iCJt^ o Til^lpl IC JKjS 
$*i,Tfcy. X— Si|S6 2i:y-HS2 2i:*<S^-r-5 

i5«-ici*ift©«i»cfc y )£ < mm^ix^ n i ic j; y x— ji 

^6 2(D»f^^«'>'lb-r-S. 
[0 0 7 6] ^fi4Ji/N°5'->5 5. 5 6±IZli,1tSihv 
Vi/X^troV— XAli;KU->Bti6 5. 6 6*<€-'!f}^ 

fi£$;ti,Tfc y . h*e^^3 oro±g»iciiv-xsii 

6 St^iiSg^tLrfcy. >r-HIS2 2tS^LrP«^ 
^«-r«.T— S'l^6 2A<Sffi:^|B|lc}i^fifc$:jxriN«,. X- 

5iiBiMi6 2. 6 5. eeitT-fmzo-mmzm^ 
ts ^t^m^' e. <D mm\n^o Ep*n s g it * 7*- / < k e 
4^#<L\ ¥-\-mmf^so<D±mzimi5Wz 
otfx^i&mmf^zs. zQtmu^xfan^m^mm 

mt^xa^ji^mmmz 1 t'^^'^^^^Mmt^tzibiz 
s«i oizmm^7tjim%.m^mi&t^mmwm6 1 1 

^#t®*i3I^A<fl?fig$*VTfcy. 11^12^6 1. 6 
3. 6 9l±h'U->B@6 6tB«fitlt^*S$*l.Tl.^ 

•So sfc, v-h-mmms oa)±u\zit^—s'Wime 

2. 6 4. 6 5. 6 6^:|^l-(O)i^;■ii5!IS5A<l:L^IC[»g■r 
l.ll*^T0)l«^^LfcftJim^S^23, zQtmmtm 

mmmme 8i}m:fi\^\zmf&i^xi^^. su-aroj:? 

lc!l}!^ie^S)|ga! 8 4 (01#fig) t-r-^iiBISae 2. 

6 4. 6 5. 6 6iPl-(0S-e'y-hS6«lt^3 0CD±aJ 

[007 7] Tr-5liBjS62. 64. 65. 6 6^:1^3 

->4o®±i-ii«aiii7 2A<}^)S$tiTS3y. ftsiBi 

7 2l4>b-*-hSfi^ifll3 0t?^fZ*tiiWSiS2 3. 2 9£ 
=§-^Sai^-fr-5Sfi4fL7 4. h/<-v K2 s^tt/T^- 
^i/^y K6 4$S!±i^-t±-5}gMfL7 5. 7 8&lf:ir— j! 
iS6 2^Stti^-B-'5®M?L7 6*%LTL^'5„ 

[0 0 7 8] 1SaiS7 2±ICliJSfit?L7 6^i®l:T■f- 
5<^l6 2 tmf^ih^tmzmt£':>xi^i>^mT-^m 



$;h.ri\S*tffi]y-h^^i8 5A<j^B6$;h.Tfcy, J^M 
^L7 4^Jil:rl:l^lcB^!^-rsll^(o^t^#is^2 1. 2 

3, 2 9^®lR&?)2iu:!teS6<)(cii!iiSfl.S*JiE$iiSie^ 

8 4*<J^fiE$*l,TlN.?)o CCT's IS9jx-5>Kii8 0, 
8 8 autastltr- h/^y K8 5l±/<-y KflirolfiSStt* iSl 
±^#«.fcft(c I TOSfcli I ZO)5:<!:(Dcfc7felgltl 

[0 0 7 9] zo^oti:^mmom2mmmtz^i,m^ 

5 1 HJfglJiJ J: * Kit t Pl«r* ifc S „ 

[0 0 8 0] LA^Ls ttaEISl2K 2 3s 2 9 li^- 
hBBl8l2 2. 2 4. 2 5ttttmfiltL> 11*121116 1. 

6 3. 6 9l*7'-5'BEt*6 2. 6 4, 6 5. 6 6tmz 
J&ms ffi»K7 2(D±SPI=1i8!)x-^H3Jll8 0. 8 5. 

[008 1] El9li*flW®IB2SliS(S«iJlcJ:.5?ftffiSS^. 

mmmmm sffia)«3t ^n^tfeiissig-cfc 

[0 0 8 2] l2!9lc*$;(^TL^-5J;7lc. 

i±Bi6 ti^-t-fc§o LA^L. mnmm?s (Ost) ^^i; 

aiB|g2 3. 2 9lCiil|!S$*tTU*. 
[00 8 3] 

w^mcxKi^tzmmtmmom^wimmi^t^z 
1 1= J; o xmrnmE-om^mm^SfHtt^ c t a^t- 

sit* C tic J; ^ry- hSIS fclix— $! «S©»fi^5I^^ 
[iaii©1S«*IftW] 

[01] ^nm(r>mmmiz^^^^Bm7Fmm.mmmi-y 
[El 2] ;!^*B^romill)Sfi^Jicj;§iiSBias^g«fflsSJM 
*„ 

[US] l§2-elll-lll 'l^lc;0-3T^»fL.T*Lfc»i 
Sllt:-fe-5„ 

[114] :*:^BJ(D||»J(Zj;*;-ftS^S^^Mffl>1IMh^ 

[05] *IIMa)SI)Slli«iJtJ:«jSfBS*SiSffl»ffllh7 
X 5f 3(!5S!ji*Ji S-t ©XgiSJ^lc J: o r 

> «««)-o<Dffiiit:^ 5* $ ^- roxeiiJ^ ic J: T 



[07] 2^%lfl(D^i&«iJI=J:*jKaa^$ISffi»0h7 
[08] *f!?SrollJffi15iJlcJ;5j«fB?S*^Mffl^JIt-7 

[139] ^%BM(Dmmmizi:^'^^nm7r:'^mmmm\-y 

>i?;^5'StS(DlferoSjg:^J4^^0?x?illi(^|z<i:oT^S 

ufcifsii-efe^io 

[01 0] ^^^sMommmiz^^^rBm^mmmmmh 
'7:y'y^^&m<omoiSiT&mm<Dx.mmmz^-:>x 
*LfcBf®0-efc*. 

[011] *flW©3lfl5«iII=J:«j«aa*S^1Sffl»)gl h 

^ vi?x $1 ateroife©S8ji:^5i S^-®xsiiij?iz j: ^ r 

[012] *^B^(CII)K1JiJlcJ:SjftB^BS*^SfflSi|gh 
5 > vX ^ «*Srote(0S!5£:^J* *-€-fflXieJiJ?|z J; o T 
.T^Lfc»rH07?fe-l)o 

[013] :^MBmmmmtz^:s>^^mmmmmmjSii' 

7 V i>X Sffiro<t!!©SjS*Jt * * ©XSliJ^lc ct -3 T 
[0 1 4] *^B^0lliffifilJ|Cj;*j«B^a«S5^Sffl3l^h 

7 >iJx 5! m&omom&mn'iroi.mmmz^-ox 

^LfcBrffi0T-S)«„ 

[015] ;^fl^a)$1|llllll«iJI=<):*i9Efli%;a%SBffi$« 

M h7 vi?x5iSffi<o«3is^Lf=[iK0-efc«, 

[016] ;ti:^Q^09m2Sg]li«iJI=J:'&i^S^^SSfflSI 
H h7>i>X$a«tfflfltjg$ftf*:fl«)lc^LfcBBS0-Cife 

[01 7] 07-pXVII-XVII 'lis|lc;^>oT^»rLT*L 

[018] :if^%ma>m2mmmizi::hm^miF^mmm 

M h7>vX5Ste<D^ijS^*LfclHl»0-Cfc«)o 
[^5^(OS4B^] 
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2 2 




2 4 




2 6. 


2 8 m^mmm 


2 7 




3 0 


f- vmm 


4 0 




5 5. 
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6 2 




6 5 


V-XBS 


6 6 




6 8 




7 1 . 


7 4 t^M?L 


7 2 
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8 4 !l^BBifi$!ii$gS|I 
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